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(74)ftSA 













(54) {g«n^C!)^#ife&rjc*®3M 

(57) 

5nie*« ( x i ) t aaajpiewaaE ( x P 0 > 
«u xposxi^ii. @e^wajp?as(t 
m P ) i:mmamt^& ( x P 0 > £#tjs-rsfS£& 

* (f ) fcU *fcxpo>xiO«^{i. ±ia (t 
m p ) £ ( x i ) iZttJ&t& ( t " ) fc U (tmp)'tC 

Ktm) i)m-lz%h X o (c$S)tl4 SrMffllU Sf 

3«oajniBUca»t4>itJta*-feyif 1 1 tss-ty-y-i 

2oKHBtt(to. 0o)*«B«fct*ffla(tpo. 

i*po)i«J:3 ISMi 5 hflffl 6 «0iJ«5r< 1 1 
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(2) 



^¥8-5 1 3 1 



i mm. n mm s mzftti\®4 , mm 5 , tm® 
&j£-t y-fiit a&* y-t 1 2 1 , #ai«84 otsw 

£R(t A> ftfciBK-k V-t 1 0 k s6» Sfttia&fta 

( a ) J81H3<OAa«l34»ft8!A-t4SaojaJKi:Stt 

( t i , ^ i ) *»^,Aassae*tffl« (xi) *ft» 

( b ) Bmt -ti mnm&mkmg. ( t P o , 4> P 0 > io 
■JOs^ajpsfeSM (xp o) £tt-gu 

( c > xpie*w« (xiit B«ajp«w?ss ( x P 

0) fcJfcKU xpoSxi^H BfUftttiRajP 

iSK ( t m P ) £ gSttJP*g*t?IS ( x p o ) izftm 

§s^ia«(t" )tu jitxp o>x i cornet ^ 
m^mm^m < t m P > fcApassuetta* ( x 

1 ) (cwjs-rsu^aaK- ( t - ) t u 

( d ) gg$£mttP&K ( t m P ) k . »W«4<0T 
S!tt(cK(ttiT/:ffl«-by-9-l OWSKBfi ( tm) 
-£&£i?(c#^4£$ijffliu 20 

( e ) HJH3e3ajP«tift(t^nftiB«-b^i 1 fcg 
1 2<0$ftffi (to, o ) tfBUkt&m. 
ki*(tpo, 0 P o ) k Jfiri J: 5 fc Ana 

1 6 eryj?% < 1 i -3r * W »-*■ 6 J: -) k L i k £ fflk 

kti mmmmswmxm . 

6. iafiM7£«&RJt\ JRfJ305aiPflflfcRtt6*ifc 

iSJK-fc: yf 1 1 fciSK-ty-t l 2 1 , ttOT4«0Ts£(I 
tiSft^fL^SS-feV-f 1 0 i:*>t^*efflfi^Svco 
2«f#&ggtziHvC 30 

(a) HB3(iOAP»6»tgSA-f4SSl«oaK!:a« 

( t i , -4> i ) *»<bAPSja;»estBS (xi) £ttsr 

U 

( b ) BUfc-taffipOBaaiiiii* (tpo, 0 p o ) 

J: 0 @gifiP*£*« ( x P o ) JrfW 

( c >, Kumxm. (xi)i ititBPifewss ( x P 
o) ztmi. xposx i<o*£U\ B&tt&MtBP 
fflS(tmp)& @saip*e^is ( x p o ) 

SlS^iaS ( t " ) t U ^xpo>xi c73^-^(i, 
S^«i±lPia/S (tmp)S; BHitiPiBJK ( t P 40 

o)il, 

( d ) BfltfcfllttajPi&K ( t m P ) k . &£IfS4 «0T 
SSMtS^^flfcilJK-fey-t 1 0<7)$titffi (tm) #|B| 

( e ) jm3<n>&umi l zm j fL>i\tzim.*yir\ 1 t?i 
s*vin2<AtMifi (to, 0o) * < @®fc-tsias 
ti*(tpo, iSpo) ktehko iztiu&m k 1mm 
®6<?>'J>-tc< k h-HWmth £olz IKZ k £ttf! 

ktt wvms&wmkiim. 

{ 15M 3 3 MB 3 1*1 (c&am 4 , ft&n 5 , JnS$ 50 



6 . iMMH 7 £lf &§S(t. MJP 3 OAPMteRtt fcftfc 
«JK-fev*8iffl*-fe^9fc. Jfr»»4*>T«[fflJ;:R 

mmmzti^T, 

( a ) »H3WAPWI*>feaA-t4S«<^)ffl«fcaitA» 
£APS$Ue**g* ( x i ) SrtHti-SAPSSUftWS 

( b ) Bsajpiaa (tpo) t m&nmg. < 0 P 

o ) «t 0 B»ajP*ftWSfiEx p o £it£1-& BSftiPffi 

( c ) \n£%mm% ( x i ) k m&nf&tt&g. 
(xpo ) &imti>itM&8kb. 

( d ) im^cn]mm^zm^% , ^m^nm^u^ 

SL ( t m P ) §SttSIIHfflPjlJ£R£^R 

( e ) gs^anmsp^AJK (tm P )t ^jn^4 »ts 

( f ) oH<oajpoifca*t4.^a*-fe>-9- 1 1 

-t 1 2 «ottaj*s**«Ba'fci-4ta« t sat «t- 

2 <rm&fkk kfrbKc&zkZW&ktl HffiUjlg 

[ mw 4 j Miii5i 3 f*i 4 . m « 5 . Ansa 

6. i3Sa«7*li<WR<t. JSW3<9aSPfflKKItf.,;h.fc 
> 1M 1 1 ajK-fe y-t 1 2 1 s <%®m 4 WTSEffl 

ttsft^^utiajg-fe y-f 1 oai^ss-fe 1 0 a k a> 

^.APSsaftiiaK (xi) mnt&xn^ms 
mn&ik. 

( b ) aaajpas (tpo) i: efiajp>ijffi ( 0 P 

o) ioasajpjewiBaxposiHi-tsBisaiPie 

ttmfmnz&k . 

( c ) APSflttftttSflE (xi) t SflltijPt&jktnK 

(xpo) ^i:t®1-&i:b©¥St. 

(d) im^mm^mzm^^. m<%&mtaa& 
* ( t m p ) Srisg-ts Bwmminnmivi&sm 

k. 

( e ) ftftMAcom-filzmibiltzmi-tyy- 1. 0 a«o 

btfimmiEasi&t&Ak . 

«tBPfflflEt^4 «t 'j (c^atH4 S-^tS^ 1 WfiM^ 

( g ) aiBwajpffltcR(t*»iiJtaiiE-fey-9- 1 1 tss 

-b y-t 1 2 <^ftJlJIS***B»fc "f 4ffl«4: 8«i: ifiri J: 

3 iznm® 5 k imm e <ryy% < 1 1» 
■i<wm*®.k frt&h z. k *m'&kthwmM£& 
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[0001] 
[0002] 

AX/tcomSt LTIi. ^l#PF4- 1 3 9 34 
XMM L£fg(C, f*^S^jSSSS^5:fiii^^Sm 

^m^Azm-f^&iT^mmML. owe. ;^ 
ifcSiBft LT asajstaaLLJis-iiTttja-r* «k 3 I, 

[0003] 

[?»'»** lj: ottmrn] ±jffi*c?>mizhi 

zi&tX^t:. 

I 0 0 0 4 ] ifc. iJEft*0;fir2;"Ctt. ffiO&DftfE 

[0005] *»BWlJJEWi fct^*<A4rS/ifet 

&tf * OiH!£«0W-4 £ 4: £ B W fc -f & fc *>T* 4 . 
[0006] 

ft. aH3WWPffl|KR(t/5,ft/5aK-fe>^-i ltfflJK 

■t 1 2 1 . ttaxau «>T«w:Rft ^fifca** > 

V 1 0 4:*>4>fr4fiafiffl£««^«*&iS»=ii^ 
T . < a ) JU|5|3 <*>APflJ*> ^SAI"* 35SW>a*i: S 
JK ( t i , * i ) a»fcAP2jKft»3* ( x i ) £|f® 
U (b) BffiffiajPfflifflatffllE (t P o, 
o) «k9BaajP*6»BS { xpo) fcff*U (c) 

Ammm (xx) t m&nmnmjg. ( x P 0 ) * 

Jtf&l. xpoSxi^ll. BfUftfflMiiJPaiE 

( t m p ) sgaajpfeftaue (xpo) «r 

(t" ) fcl. J^xpo>x g$ 
tt&MttiPa/S ( t m P ) £ AP2S\ffi*fSJg ( x i ) 



(3) ^jp 8 _5 131 

4 

£*fJE-ri>ffj&gg (f )tU ( d ) SS^ffll^tti 
PrflJK (tmp)t. ?ftffl»4 WTWffl{cR{t4,fiA:a 
*Hs>"tl 0<o«a« (tm) #H-fc$r* i^ctfai 

^4 jjwu ( e ) mmscotanimzim^hfz&is. 

■izyyi 1 fc-ss-ty-in 2co^ttjtf (t o, tfo)# 
gfSfc-fS&KiiaK (tpo, tf>po) fc&SJ^tc 
5 1 Uafflk6 <ryj?%< b t> -;fr*fM»-f £ J: 3 K 

[0007] t*JM3 rtt»ffl«4 . )!)M5 . MS 
10 fi£6. 2Ua«7tir*»tt, BJW30iiiPWfcRfrt<bft 
/SfflS-bVIM ltaflE-feViM 2fc. ?SiP{g4 0)Tiit 
MteRft^futas-fe v-t 1 0 1 *»fc$rftfiafiiB2Sj!i 
»S«fltt&SISt:*jur . ( a ) BJH3*>APH*»fca 
X-t&£M<Di§Lfgb&Jg. ( t i , ^ i ) *>£>AP££tf& 
WSBK (x i ) £it*U ( b ) ast-riaiPffliajK 
fcSK ( t P o , ^po)J:0 SflfflPtgttaS ( x p 

o ) £tmu ( c ) xnmt^m ( x i ) b smmn 

*6*tSJ& (xpo) SrJtKl. xpoSxi^tt 

sK^pnaspiBJK ( t m p > £ ss tbpi&^ue < x 

20 p o ) dzMJtitim^AS. it" ) b L. 4fex p o > 
x i @<I^«aiP?ajK ( t m p ) £gggtb 

PiU£ (tpo) i L, ( d ) SffttaURttPffiff ( t 

mp) t. ^WlS4 0TSffl!JtiS^^^fflJS-feyiM 

0 ^tkmm (tm) *<R-t5r|, J: 1 t^in«4 SrSW 

t. ( e )' W3w&nm<,zm-tt>titzig>m-t>-ti 1 
tiaa-b>"9-i 2<o«tffifi(to. 00) ^aat-r* 

?SfitSJg (tpo, 4>po) b%&£i t,zimm5 b 
MBtS 6 <od«ar < i t -*SM«r 4 i o (c U 1 1 
[0008] -^**BBCffi4fiafiSS«<0ttlfi«l 

30 u . up 3 rtic^aiii 4 . tmm 5 , jp?i«{ 6 » m&m 

7 SrIBiWRWs JHH 3 OifcPtttRlt 

1 1 tfflS-feyfi 2 1 , ^aJ«40TS5«t:R{t^ 

fcfflK-t y-tr 1 0 b *»fe*4-gfflMS2«<?)Sa«|gs 

, ( a ) JUJP 3 <F> APiIJ*^ij5iA-r SSm^.l 

aKkffla*»*>AP2s«ewffiK (xii *%\%-th\ 
pssae«a«ffjr*Rt .(b) laajpiaa ( t p 
o ) t mma-sm ( 0 p o ) j: •? siffip^ssx 

p o fcfWt* Sffitii Pft*ffflKfW*R t . ( c ) A 

ps§v^«®s (xi)i gtRiUPtt^rajK (xpo) 
40 zttMttiikx&fstt. ( d ) itm^mmmmzm 

-1%. mKM&zmJK ( t rn p ) SrRSf 6B«Wi 

an«ajpa«R5g¥Rt .(e) mmmthum®. 

1 o^ajteftj^R-ci* i a ^«4 ts#t 

1 <WMtt$Stt .(f) JBJHOilj PWCRJt ibiit 

a*-fe>"9-i 1 fcas-fey-vi 2w»ajifi***a«ti- 
[0009] * fe±ieaiB3 rtfcttffl«4 . an.^« 5 . 

50 Jn?Iffi 6 . iMfi^ 7 £ *<KRM\ OH 3 «O0J P MfciRJ-t 
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T8KMtR<t4>*ifcaK-fe>"^ 1 0&t/?gj£-t 1 0 

a t *» 4, & i mkw^ssws^m^mzm ^x , 

&APSJMfi*tffl* ( x i ) S-fttTt* AP3£SWe*ta 
OttW^Ri:. (b) BgffiPaft (t po) kSmtH 

□as ( 0 p o ) i: o BffitBnttifiKKx p o 

h m&nmmmmmit . < c > Apsmi&*fs 
* (x i > fc-a«aip«jtiga (xpo) atxttat 
m^&t . ( d ) it«#s<ojt«sB«t»^* . Bm<§ 
inntupas ( t mp > &R^-&B8wawaip«a« 

ISg^^t . ( e ) 4 ^f^frttStt^tt^ilS-b: 

y-t.i o a<73tt!t!*s*ts-s^TB»ftai«a}pffla£ 

JE8^#RKtMJEI!BgSnfcBlWM^fflPa«t35: 

i. j: o izft®m4 saww h m 1 <ohwis#r t , ( g > 

J8UH«ajPffltcRJtfe*iJtaj*-b>^-i lfcfflJBE-fcy? 
1 2flttffitS*a t B»fc-f&»*fc«*fc$r4J:3fc:aii 
iSD«6t7>^< t i-*£i*fl5*4j|l2tf>i* 

[00 10] 

[ft ffll JaH3«0APffloaffiK (ti, *i)ip* 

xnmm&m ■. ti co 

APSSISK : * i C%RH) 
AP^M^igS : x i C kg/kg' ] 

P2ESWBJK :tm(t] 
BfftiftHKtiPag: tm P C'C] 

3 

[ 0 0 1 3 ] * I T . JJ22*<0ttl4«Kw«a]«4 W 
±S0Bfctt, APS«a* t i Srttaif iAPaUt-by 
^■8fc, AP2BHSK0 i 5r$£-tl>APiI£-ty>f9 
A*R(tT ft 4 . «g4 t An^bffi 5 <0lB|fciMffll4 «0tfj 

□M<oa*$-«taif* +iaa** y-t 1 o MSitx * 
s. jsa*7<!OTa[fli<oajpti±. ajpsaast o*- 

^tbi-&tfiP?ajK-kytM i tttip^mse^o^^ai 

[00 14] iK^-feyn 0-1 UztlMMWt 
ny ho-7 l 3(cA^)Sn. ny ho-7 1 3T'<i, 

[00 15] lEnyho-? l 31:11 APiSS-fey 
?8tAPjl£*y^9KT$ffiL£AP&«t L 

fcAnassai** i *»feAP2awft«aax i 

* AP3suett*wi*» 1 4 t . gaaspaA t P o 

t SfttfiPfflK* p o J: 0 BKffiPlgttfflKx p o Sit 

*-r s §fiiiipje^M+«?i 1 5 1 . ±i£APsm*e 
w^if^i 4tctfff«snfcAPffisue«ffljSx l 



( 4 ) !ftffiPF8 - 5 1 3 1 

6 

*^»^<i*AP2g«we«ffljK (xut, Buti-saj 
pffl(7)?as« (top, 0 p o ) t^A^hixh gm&a 
mimm ( x P o > a*jt«s 1 6 kit Jt«s . * u 
t**>*sft*<x P o s x i w^ii, i^swaipa 
* ( t m p ) tfm&nmtMfg. ( x p o > & 

t" ) iSfu ttzxp o>x i <7)%S-(2. 

±ieg&#a]«stfjpfs& < tm P > //Apsm*e«?as 
< x i ) g^jajg ( t - ) t zti^ hhv^n 
snifiPS&jK ( t p o ) s/ts. -£lt .unlaws 
10 auaajpajK ( t m P > t^m^A^T'tfrn^fs. ( t 

m) * < R-fcfcSJ:3l=fc^4jWM1iP3*l£. ifcia 
IH3«ttSPffl|fi0ffl^ (to. 0 o ) AigfJt-r&ia^ 
a ( t p o , 0 P o) J: 3 KJn!R»5 tWM^6 

too i n 

[n tt «] *%wcr>mw)*mmzm^xmm 

20 5 . ftiam 6 . &AA 7 ^'wi^isa S V > S . 
[ o o 1 2 ] zzx\ zmim<Dfflfi±.m^hi&m. 

ajpssaas: t o ccd 

ffiPS^S: 0o C%R.HD 
ttiPSgmigMSS : xo C kg/kg' ] 
efltBPiSJS : t p o CO 
BSBBPJSJS: 0po ( % R H j 

asajpawsa .■ x P 0 c kg/kg- 
so ^ t @Mfcbp^*t^tm^ 1 5 uttHis^Baasp 

ttttSKx P o fcJtK-f 4iHR» 1 6 1 . iOJtUSI 1 
6 {£ J: * Jt«W«K*-^V ^a«4 Offi P fflfco g flttl 
*TA £ S ^^«fcB Pffltt trap S-Rj&t S BftftSl 

«ajp?agfs^f§ i ? i . ±E@»jfraniajpiiBJK t m 
P fc Weiss* >-9- 1 o ^aitgs*^- t%&jzoiz 
isstfum 4 * tftft •t s a i <?3SfKg i s t . tu p as 
-fey-ti i t&amfg-ty-*] 2cfmt^skt t E9bt 

SaJStfflJKt^rSJ: '3(cM*tl5, 4fc(±JP)ffla6ia, 
V. iWJR**»ff-r4»2<0»fHSl 9t*«/b5:-5T 

40 

[00 16] S^02<iffi£7)M£^J5r^-r^<7rC. ny 
ho-7l 3aTli. ±32IWSWlCJ3lt&AP2SaWett 
jBKttim 1 4 t . BtI, L ilP»f®itt2[#K 1 5 t s 

9ommz. 'mmcnTmizmhhtz 
+iaaa:-t vtioa ntoibtisk izm^\ ^x @ mm 
aspaatmptaiELT sarr § )^Miti jerss 2 

aaaspaet m P (c^s j: ^tj*9«4 &sfM-*» 
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ctiwr. xnsE«ie*w«tMwsi4^x*-f*Aa 
^xnzxm.mt LTAPSjwftwaatttrs 1 4 

[00 17] *fclM«*J£fco^TRBBf *. 

( 1 ) AP®M6ttSHHH-*s 1 4 tr , apsswme 

t i tAPS5«aBE0 i*»4>APffiSUft**iliax i iM 

Mitt. z\zx\ £&<D-&&tt#»m&ij>frt>i&ttm 10 
M^iMtnti-fimz-o^xio-m^t. 
[0018] ttf&mmgmwm&KKp s *tk 

tit We x 1 e r-Hy 1 & n dffl^ZM^XMtiit 
h. 

lnps=-5. 8 0 0 2 2 0 6X 1 0 3 /T + 1 . 3 
9 14 993 

-4. 86 4 0 2 3 9X 1 0" 2 T + 4 . 1 764768 
X 1 0' 5 T 2 

-1. 44 5 2 0 9 3 x 1 0" 8 T 3 +6. 54 5967 
3 1 n T 20 
fc£LT- (273. 1 5 + t ) T** . &fc*IEffiR 
f s = 1 . 0 04Sr?WT 
Pws = f s • Ps 

OVvr-. ffliJ2£jR^£E^P= (fl) 10 13 

25 cpa^t, pwst. mM&i»frhmmm>i 

x = 0. 6 22X0 • Pws/P-0 • Pws 

[00 19] (2) BlWPttfljBJgfMaftl 5KTB 

stbnas t p o t @Mtboss^ p o BfsttPig 
si*xpomt«. so 

( 3 ) jjEADsaueitaaEx 1 1 . B9&m&x p 

( 4 ) * LT -tfaiHSS 1 6 fc J: SltHtlSlltiJv >T , 
xpoix o<7);lj§-£\ 

II 3 tCf8B&-fk L T^-f^E 7 6 0 m m H g T'C0§ 9 £ 
$UI0£JBWt\ BSifc PiSSS (tpo. iSpo)A' 

tssjsaKt" }#ai»4coajd2S\iastm^ 
si 7 tt?fta«4«aM^Bii«siMi'f 4. 

[ 0 0 2 0 J " ^ *i tc J: ") . 4 <oaj PfflT'iiffiWS 40 
[0021] 892ft (fast, fflttauK^) 

^^&mmnm^-mmmtL a-r, a#t 

£We x 1 e r-Hy I an dOSfcfCALTfiSftfflO 
PwsS 50 



) W8-5 13 1 

8 

Pw=0X Pws/1 0 0 

exler-Hylan d05WcftALTK£ag£;fc 
[0022] xpo>xi 

04(C{BBS-fk;UT*-f^:Syi7 6 OmmHgTcO}§92 
StffclSSrJH^T, $)SV>Ji s ±ffiWe x 1 e r-Hy 1 
a n dcosSSrfflOT. AP2E«aSlK ( t i , 0 i ) 

p t LT»a»i4<o»^jisite^ts. 

[0023] £fUc J: 0 , JWmt40UJPffl!lT'J±IS!Bl2S 
^££•3. Ad^OffligJgc^S&CJ; 

4 -I t \,ztch<nx\ »ff B»Sr— St Ufc«^tJt^-C 

[0024] icofc £ . aiPffi«Wl!W«»* twtss 
#a«ttL< frusta. BS#£fl2§a}P?S£tmpfc 
l/CB«aiPiB*t p ofcl^LT^«4<50M#@^ 

tl>.ri:#'T"£l>. ftfc. ZZX't i<tpo^ 
<%$\® 4 oflW B MUi-tfn fc U fc tijD^§§ 5tc J; 

s. 

[0025] ( 4 ) ftP2*ffliK t o b gffiyjP&ft l:. 

p o*><iaojR«5<oaifpa«ffls-^L.. ajpssuauE 

0 o t BSttidiiS^ P o^^Jn^6c7)Ji^B«<i5r 
[0026] -eotWP*«gtt£H-3^rii, 01* WEI 5 

( a ) . ( b ) izTjktx -5 1:. **i<e *iaftfcM»»<o 

V^H^L.T^ftlV/3A^. 3tti7J) ^Jffll^*«jS 

[0027] ±IEM»*ffi<0 ( 3 ) tfcV vc . Bfi^a 
^ttiPfflg trap CO^to^TSli Lfc* 1 . Z0M 

Mz % a«-t -fe y^ftifflfSIN? t# i t . 

(SffifttftSttiPiB&tmp) + (ggg^a) tLfcK 

[0 0 28] 4Jt^aiflS4<oa3PHIt:tiB«-feytl 0 
a tftft/i**, tt£]fl4 COS PiJc7)^<7)^W®S*>" 

4. 

[0029] tr^mm . »a5 , aastS6 . &a 
*7»Eaiiia ( a ) izKt* -5 ffi«w8Wi**rti 

i>«t<. *fcJS»«7<offl{ii«iifCT't«kv». 

[0030] 

[56hh<o»*j ^w^mm/^^mz^m^ ap 

2»^fflSKSaii<0»»S:5»tS ; t SS Lfeffl 
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#^¥8-5 1 3 1 



suiht&s. 10 

[05] (a), ( b) mm?kV>-%fr$:^ct~7u-y7 



1 0 



1-AP. 2-HJP. 3-JSJfl. 4 

«L 6-Ml$L 7-i*S«L 8-APffl*-ty^. 9 

rasjt-ty-v. i i-Hjpia*-»r>-9\ i2-ajpss 
ftjas, 1 5-aaaip*e*fSKtttfss. 1 6-xtK 

38. 1 7-J#9fflajPBSitt!Sift^«, 18, 18a. 

i9- -im^. 20- <§&mmiE=$.%m. 
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xpo≤xi, a target cooling 

machine outlet temperature (tmp) is made a dew-point 
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temperature (t") which 

corresponds with the target outlet absolute humidity (xpo) 

Also, when it is 
xpo>xi, (tmp) is made (t ,r ) which corresponds with (xi), an 
a refrigerator 4 is 

controlled so that (tmp) and a detected value (tm) of a 
temperature sensor 10 

which is provided on the downstream side of the 
refrigerator 4 may become the 

same. By doing so, at least one of a heater 5 and 
humidifier 6 is controlled 

so that detected values (to, ψo) of a temperature 
sensor 11 and humidity 

sensor 12 being provided at the outlet side of the wind 

tunnel 3 may become 

target temperature (tpo, ψpo) . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The temperature sensor 1 1 and humidity sensor 12 which formed the cooler 4, the heating machine 5, the humidifier 6, 
and the blower 7 one by one in the wind channel 3, and were formed in the outlet side of a wind channel 3, In the air supply 
equipment of constant humidity air the constant temperature which consists of a temperature sensor 10 formed in the downstream 
of a cooler 4 — (a) Inlet-port air absolute humidity (xi) is calculated from the temperature and humidity (ti, psii) of the air which 
flows from the entrance side of a wind channel 3 . (b) Target outlet absolute humidity (xpo) is calculated from target outlet side 
temperature and humidity (tpo, psipo). (c) Inlet-port absolute humidity (xi) and target outlet absolute humidity (xpo) are 
measured. In xpo<=xi Target cooler outlet temperature (tap) is made into the dew point temperature (t") corresponding to target 
outlet absolute humidity (xpo). Moreover, in xpo>xi Target cooler outlet temperature (tap) is made into the dew point 
temperature (t") corresponding to inlet-port air absolute humidity (xi). (d) target cooler outlet temperature (tap), A cooler 4 is 
controlled so that the detection value (tm) of a temperature sensor 10 prepared in the downstream of a cooler 4 becomes the same, 
(e) -- the constant temperature characterized by controlling at least one side of the heating machine 5 and a humidifier 6 so that 
the detection value (to, psio) of a temperature sensor 1 1 and a humidity sensor 1 2 prepared in the outlet side of a wind channel 3 
serves as target temperature and humidity (tpo 5 psipo) the supply approach of constant humidity air. 

[Claim 2] The temperature sensor 1 1 and humidity sensor 12 which formed the cooler 4, the heating machine 5, the humidifier 6, 
and the blower 7 one by one in the wind channel 3, and were formed in the outlet side of a wind channel 3, In the air supply 
equipment of constant humidity air the constant temperature which consists of a temperature sensor 10 formed in the downstream 
of a cooler 4 - (a) Inlet-port air absolute humidity (xi) is calculated from the temperature and humidity (ti, psii) of the air which 
flows from the entrance side of a wind channel 3. (b) Target outlet absolute humidity (xpo) is calculated from target outlet side 
temperature and humidity (tpo, psipo). (c) Inlet-port absolute humidity (xi) and target outlet absolute humidity (xpo) are 
measured. In xpo<=xi Target cooler outlet temperature (tap) is made into the dew point temperature (t") corresponding to target 
outlet absolute humidity (xpo). Moreover, in xpo>xi Target cooler outlet temperature (tap) is made into target outlet temperature 
(tpo), (d) target cooler outlet temperature (tap), A cooler 4 is controlled so that the detection value (tm) of a temperature sensor 
10 prepared in the downstream of a cooler 4 becomes the same, (e) — the constant temperature characterized by controlling at 
least one side of the heating machine 5 and a humidifier 6 so that the detection value (to, psio) of a temperature sensor 1 1 and a 
humidity sensor 12 prepared in the outlet side of a wind channel 3 serves as target temperature and humidity (tpo, psipo) - the 
supply approach of constant humidity air. 

[Claim 3] The temperature sensor 8 and humidity sensor 9 which formed the cooler 4, the heating machine 5, the humidifier 6, 
and the blower 7 one by one in the wind channel 3, and were formed in the entrance side of a wind channel 3, In the air supply 
equipment of constant humidity air the constant temperature which consists of a temperature sensor 10 formed in the downstream 
of a cooler 4 -- (a) An inlet-port air absolute-humidity count means to calculate inlet-port air absolute humidity (xi) from the 
temperature and humidity of the air which flows from the entrance side of a wind channel 3, (b) A target outlet absolute-humidity 
count means to calculate the target outlet absolute humidity xpo from target outlet temperature (tpo) and target outlet humidity 
(psipo), (c) A comparison means to measure inlet-port air absolute humidity (xi) and target outlet absolute humidity (xpo), (d) A 
target cooler outlet temperature setting means to set up target cooler outlet temperature (tap) based on the comparison result of a 
comparison means, (e) So that the detection result of a temperature sensor 10 prepared in the downstream of target cooler outlet 
temperature (tap) and a cooler 4 may become the same A cooler 4 and the 1 st actuation means to operate, (f) — the 2nd actuation 
means which operates at least one side of the heating machine 5 and a humidifier 6 so that the detection result of a temperature 
sensor 1 1 and a humidity sensor 12 prepared in the outlet side of a wind channel may serve as target temperature and humidity — 
** - since — the constant temperature characterized by becoming — the feeder of constant humidity air. 

[Claim 4] The temperature sensor 1 1 and humidity sensor 12 which formed the cooler 4, the heating machine 5, the humidifier 6, 
and the blower 7 one by one in the wind channel 3, and were formed in the outlet side of a wind channel 3, In the air supply 
equipment of constant humidity air the constant temperature which consists of the temperature sensor 10 and humidity sensor 10a 
which were prepared in the downstream of a cooler 4 ~ (a) An inlet-port air absolute-humidity count means to calculate inlet-port 
air absolute humidity (xi) from the temperature and humidity of the air which flows from the entrance side of a wind channel 3, 
(b) A target outlet absolute-humidity count means to calculate the target outlet absolute humidity xpo from target outlet 
temperature (tpo) and target outlet humidity (psipo), (c) A comparison means to measure inlet-port air absolute humidity (xi) and 
target outlet absolute humidity (xpo), (d) A target cooler outlet temperature setting means to set up target cooler outlet 
temperature (tap) based on the comparison result of a comparison means, (e) A cooler amendment setting means to amend and 
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set up target cooler outlet temperature based on the detection result of humidity sensor 10a established behind the cooler 4, (f) 
The 1 st actuation means which operates a cooler 4 so that it may become the target cooler outlet temperature by which an 
amendment setup was carried out with the cooler amendment setting means, (g) -- the constant temperature characterized by 
consisting of the 2nd actuation means which operates at least one side of the heating machine 5 and a humidifier 6 so that the 
detection result of a temperature sensor 1 1 and a humidity sensor 12 prepared in the outlet side of a wind channel may serve as 
target temperature and humidity -- the feeder of constant humidity air. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the constant temperature by which this invention controlled temperature and humidity - it is related with 

the supply approach of constant humidity air, and its equipment. 

[0002] 

[Description of the Prior Art] this conventional kind of constant temperature — the approach shown in JP,4-139345,A is learned 
as the supply approach of constant humidity air, and its equipment. The supply approach of constant humidity air carries out 
cooling dehumidification to the temperature equivalent to the dew-point of the air equipped with the temperature humidity 
conditions of a supply target, after humidifying the open air introduced into the airstream way if needed, this conventional constant 
temperature - subsequently After it heats this cooling dehumidification air primarily and it carries out a temperature rise to 
predetermined temperature lower than target temperature, further, this primary heating air is heated secondarily, and he carries 
out a temperature rise to target temperature, and is trying to supply. 
[0003] 

[Problem(s) to be Solved by the Invention] If it was in the above-mentioned Prior art, irrespective of the temperature and 
humidity of the inlet-port air of an airstream way, or the temperature and humidity of a target outlet, the condensator was always 
operated with fixed power and management of condensator outlet air was omitted. Therefore, combination consideration was 
carried out, in the refrigeration capacity, a part whose refrigeration capacity is most needed in the state of the temperature and 
humidity of inlet-port air and the temperature and humidity of target outlet air and was always fixed, and operated the condensator 
and to have cooled had to be reheated, and two sorts of energy losses, cooling and heating, were produced. 
[0004] Moreover, by the above-mentioned conventional approach, since the control input of a condensator was set constant, it 
was easy to be influenced of fluctuation by inlet-port air, and had been set to one of the causes of aggravation of the precision of 
the temperature and humidity of outlet air. 

[0005] the constant temperature which this invention was made in view of the above-mentioned thing, and enabled it to aim at 
improvement in the precision of power-saving and temperature-and-humidity control of outlet air - it aims at offering the supply 
approach of constant humidity air, and its equipment. 
[0006] 

[Means for Solving the Problem] the constant temperature which starts this invention in order to attain the above-mentioned 
purpose - the supply approach of constant humidity air The temperature sensor 1 1 and humidity sensor 12 which formed the 
cooler 4, the heating machine 5, the humidifier 6, and the blower 7 one by one in the wind channel 3, and were formed in the 
outlet side of a wind channel 3, In the air supply equipment of constant humidity air the constant temperature which consists of a 
temperature sensor 10 formed in the downstream of a cooler 4 -- (a) Inlet-port air absolute humidity (xi) is calculated from the 
temperature and humidity (ti, psii) of the air which flows from the entrance side of a wind channel 3. (l^MTTarg ekojutlet fabs^lutel 
Curruflt^xqo^ (c) Inlet-port absolute humidity (xi) 

and target outlet absolute humidity (xpo) are measured. In xpo<=xi Target cooler outlet temperature (tmp) is made into the dew 
point temperature (t") corresponding to target outlet absolute humidity (xpo). Moreover, in xpo>xi Target cooler outlet 
temperature (tm p) is ma de into th e dew point temperature (t") corresponding to inlet-port a ir absolute humidity (xi). (d»)Itarge> 
®oler3oi_^^ 

tiie^owrfsSam'^ He is trying to control at least one side of the heating machine 5 and a 

humidifier 6 so that the detection value (to, psio) of a temperature sensor 1 1 and a humidity sensor 1 2 prepared in the outlet side 
of a wind channel 3 serves as target temperature and humidity (tpo, psipo). 

[0007] Moreover, the temperature sensor 1 1 and humidity sensor 1 2 which formed the cooler 4, the heating machine 5, the 
humidifier 6, and the blower 7 one by one in the wind channel 3, and were formed in the outlet side of a wind channel 3, In the air 
supply equipment of constant humidity air the constant temperature which consists of a temperature sensor 10 formed in the 
downstream of a cooler 4 — (a) Inlet-port air absolute humidity (xi) is calculated from the temperature and humidity (ti, psii) of 
the air which flows from the entrance side of a wind channel 3. (b) Target outlet absolute humidity (xpo) is calculated from target 
outlet side temperature and humidity (tpo, psipo), (c) Inlet-port absolute humidity (xi) and target outlet absolute humidity (xpo) 
are measured. In xpo<=xi Target cooler outlet temperature (tmp) is made into the dew point temperature (t n ) corresponding to 
target outlet absolute humidity (xpo). Moreover, in xpo>xi Target cooler outlet temperature (tmp) is made into target outlet 
temperature (tpo). (d) target cooler outlet temperature (tmp), A cooler 4 is controlled so that the detection value (tm) of a 
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temperature sensor 10 prepared in the downstream of a cooler 4 becomes the same, (e) He is trying to control at least one side of 
the heating machine 5 and a humidifier 6 so that the detection value (to, psio) of a temperature sensor 1 1 and a humidity sensor 12 
prepared in the outlet side of a wind channel 3 serves as target temperature and humidity (tpo, psipo). 
[0008] the constant temperature which starts this invention on the other hand -- the feeder of constant humidity air The 
temperature sensor 1 1 and humidity sensor 1 2 which formed the cooler 4, the heating machine 5, the humidifier 6, and the blower 
7 one by one in the wind channel 3, and were formed in the outlet side of a wind channel 3, In the air supply equipment of 
constant humidity air the constant temperature which consists of a temperature sensor 10 formed in the downstream of a cooler 4 
— (a) An inlet-port air absolute-humidity count means to calculate inlet-port air absolute humidity (xi) from the temperature and 
humidity of the air which flows from the entrance side of a wind channel 3, (b) A target outlet absolute-humidity count means to 
calculate the target outlet absolute humidity xpo from target outlet temperature (tpo) and target outlet humidity (psipo), (c) A 
comparison means to measure inlet-port air absolute humidity (xi) and target outlet absolute humidity (xpo), (d) A target cooler 
outlet temperature setting means to set up target cooler outlet temperature (top) based on the comparison result of a comparison 
means, (e) So that the detection result of a temperature sensor 10 prepared in the do wnstream oftarg et cooler outlet tem perature 
(top) and a cooler 4 may become the samerltjsonsj ^'of ^ 

CmacKineT5r^ in a cooler 

4, the 1 st actuation means to operate, and the outlet side of the (f) wind channel may serve as target temperature and humidity. 
[0009] Moreover, the temperature sensor 1 1 and humidity sensor 1 2 which formed the cooler 4, the heating machine 5, the 
humidifier 6, and the blower 7 one by one in the above-mentioned wind channel 3, and were formed in the outlet side of a wind 
channel 3, In the air supply equipment of constant humidity air the constant temperature which consists of the temperature sensor 
10 and humidity sensor 10a which were prepared in the downstream of a cooler 4 — (a) An inlet-port air absolute-humidity count 
means to calculate inlet-port air absolute humidity (xi) from the temperature and humidity of the air which flows from the entrance 
side of a wind channel 3, (b) A target outlet absolute-humidity count means to calculate the target outlet absolute humidity xpo 
from target outlet temperature (tpo) and target outlet humidity (psipo), (c) A comparison means to measure inlet-port air absolute 
humidity (xi) and target outlet absolute humidity (xpo), (d) A target cooler outlet temperature setting means to set up target cooler 
outlet temperature (tmp) based on the comparison result of a comparison means, (e) A cooler amendment setting means to amend 
and set up target cooler outlet temperature based on the detection result of humidity sensor 10a established behind the cooler 4, (f) 
The 1st actuation means which operates a cooler 4 so that it may become the target cooler outlet temperature by which an 
amendment setup was carried out with the cooler amendment setting means, (g) -CtEeT ; 2n Uactu5tio TI ^^ at 

<4eastonejridejof^ 

sensor-12-prepared'm-me-outlet-sid e-ofa-wmdxharmel'm - it has 

^become: 
[0010] 

[work --] for The target outlet absolute humidity (xpo) obtained from the inlet-port air absolute humidity (xi) obtained from the 
temperature and humidity (ti, psii) of the entrance side of a wind channel 3 and the target temperature and humidity (top, psipo) of 
an outlet side is compared by the comparator 16. And when the result is xpo<=xi, target cooler outlet temperature (tmp) is made 
into the dew point temperature (t") corresponding to target outlet absolute humidity (xpo), and the above-mentioned target cooler 
outlet temperature (tmp) is made into the dew point temperature (t") corresponding to inlet-port air absolute humidity (xi), or 
target outlet temperature (tpo) of the case of xpo>xi is carried out. And a cooler 4 is controlled so that such target cooler outlet 
temperature (tmp) and temperature (to) of the downstream of a cooler 4 become the same. Moreover, the heating machine 5 and 
a humidifier 6 are controlled so that the temperature and humidity (to, psio) of the outlet side of a wind channel 3 turn into target 
temperature and humidity (tpo, psipo). 
[0011] 

[The example of fruit ** ] The example of this invention is explained based on a drawing, the constant temperature which 
drawing 1 requires for this invention - the example of the feeder of constant humidity air is shown roughly, and sequential 
arrangement of a cooler 4, the heating machine 5, a humidifier 6, and the blower 7 is carried out from the upstream of this into the 
wind channel 3 which connects an air inlet 1 and an air outlet 2. 

[0012] Here, the temperature and humidity used on explanation of this example are defined as follows. 
Inlet-port air temperature: ti [**] Outlet air temperature: to [**] 
Inlet-port air humidity: psii [%RH] Outlet air humidity: psio [%RH] 
Inlet-port air absolute humidity: xi [kg/kg'] Outlet air absolute humidity: xo [kg/kg 1 ] 
Condensator outlet air temperature: to [_**] Target outlet temperature: tpo [**] 
Ctarget-cooler-outieTtempe^ 
Target outlet absolute humidity: xpo [kg/kg 1 ] 

[0013] And the inlet temperature sensor 8 which detects the inlet-port air temperature ti, and the inlet-port humidity sensor 9 
which detects inlet-port air humidity psii are formed in the upstream of the cooler 4 of the feeder of the above-mentioned air. The 
intermediate-temperature sensor 10 which detects the temperature of the outlet side of a cooler 4 is formed between the cooler 4 
and the heating machine 5. The outlet temperature sensor 1 1 which detects the outlet air temperature to, and the outlet humidity 
sensor 12 which detects outlet air humidity psio are formed in the outlet of the downstream of a blower 7. 13 is a controller. 
[0014] The input signal by each above-mentioned sensors 10-12 is inputted into a controller 13, by the controller 13, sends a 
predetermined signal to the above-mentioned cooler 4, the heating machine 5, and a humidifier 6 based on these input signals, and 
determines each actuation desired value. 
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[001 5] The inlet-port air temperature ti detected by the inlet temperature sensor 8 and the inlet-port humidity sensor 9 for the 
above-mentioned controller 13, and the inlet-port air absolute-humidity calculator 14 which calculates the inlet-port air absolute 
humidity xi from inlet-port air humidity psii, The target outlet temperature tpo and the target outlet absolute-humidity calculator 
1 5 which calculates the target outlet absolute humidity xpo from target outlet humidity psipo, The comparator 1 6 which measures 
the inlet-port air absolute humidity xi calculated by the above-mentioned inlet-port air absolute-humidity computer 14, and the 
target outlet absolute humidity xpo calculated by the target outlet absolute-humidity calculator 1 5, The target cooler outlet 
temperature setter 17 which sets up the target cooler outlet temperature tmp which is the target temperature of the outlet side of a 
cooler 4 based on the comparison result by this comparator 16/ Che~rs t7actu^^ 
above=menti(^n edxoo^ 

fintermedia ^e^m peratnre sensor lll0JnTa y"become'the~same , It consists of the heating machine 5 or a humidifier 6, and the 2nd 
actuation machine 1 9 that operates these both sides so that the detection result of the outlet temperature sensor 1 1 and the outlet 
humidity sensor 12 may become target temperature and humidity. 

[00 1 6] Drawing 2 is what shows other examples. Moreover, in controller 1 3 a The inlet-port air absolute-humidity calculator 1 4 
in the above-mentioned example, and the target outlet absolute-humidity count means 1 5, Besides a comparator 1 6, the cooler 
outlet target temperature setter 17, and"th F2n^~ac tMtioirmac cooler amendment setter 20 which amends and sets up 

the target cooler outlet temperature tmp based on the detection result of middle humidity sensor 10a prepared in the downstream 
of a cooler 4, It consists of the 1 st actuation machine 1 8a which operates a cooler 4 so that it may become the target cooler outlet 
temperature tmp set up by this cooler amendment setter 20. in addition, temperature tl of the inlet-port air inputted into the 
inlet-port air absolute-humidity calculator 14 in the above-mentioned example not a detection value but these by the temperature 
sensor 8 and humidity sensor 9 which not necessarily prepared humidity psii in the entrance side of a wind channel 3 - oh, it 
measures in the part of ** others and this may be inputted into the inlet-port air absolute-humidity calculator 14 as the set point in 
a manual entry. 

[0017] Next, the control approach is explained. 

(1) Compute the inlet-port air absolute humidity xi by the inlet-port air absolute-humidity calculator 14 from the inlet-port air 
temperature ti and inlet-port air humidity psii. Here, an example about the approach of computing absolute humidity x from the 
temperature t and relative humidity psi of air is shown. 

[0018] The steam partial pressure ps of saturated moist air is first computed using the formula of Wexler-Hyland shown below. 
They are lnps=-5, 8002206x1 03/T+l. 39 14993-4.8640239xl0-2T+4.1764768xl0-5T2- 1.4452093x10-8 T3+6.54596731nT, 
however T= (273. 1 5*H). Next, Pws=fs-Ps is obtained, applying correction factor fs=l .004. Subsequently, absolute humidity x is 
calculated by the following formula from relative humidity psi with the total pressure P= (abbreviation) 101325 of the moist air 
[Pa], and Pws. 

x=0.622x psi-Pws/P-psi-Pws [0019] (2)LGomputeTffi 

^d'tan^tlwtletK . 

(3) A comparator 16 compares the above-mentioned inlet-port air absolute humidity xi and the target absolute humidity xpo. 

(4) And in xpo<=xo, using the humidity chart in atmospheric pressure 760mmHg simplified and shown in drawing 3 / askfort^ 
cofkdew^oin^ the comparison result by the 

above-mentioned comparator 16, set up the actuation desired value of a cooler 4 by;me:cooler:oM « ^ 

^thatAmay-bec ome l» 
[0020] cTfiereby5 n-me-o ^ the effect by ** of inlet-port air and fluctuation of ^° * \)w 

humidity is controlled, and the control precision of outlet air improves. Moreover, since the actuation desired value of a cooler 4 yjj^ 
will be set up according to the conditions of outlet air, compared with the case where it fixes, power consumption can also control ^tV- 
an actuation target. ^JL^Vpl 
[002 1 ] Here,ta^xampk-oft he-calculation-approach-of ^^ e^de^p omHemperature'ofme'm oist air (temperatiire^rMative^ 
^humidityjsj), is explainedTFirst, temperature t is substitutedTor&ie formula of Wexler-Hyland, and it asks for the steam partial ®^ 
pressure Pws of saturated moist air. Next, this steam partial pressure Pws is substituted for Pw=psixPws/100, it asks for the steam 
partial pressure Pw of the moist air, this is substituted for the formula of Wexler-Hyland, and it asks for dew point temperature. 
[0022] xpo>xl a case ~ drawing 4 ~ simplifying - being shown -- atmospheric pressure -- 760 ~ mmHg -- using a humidity 
chart, using the formula of above-mentioned Wexler-Hyland, it asks for t " of dew point temperature of inlet-port air temperature 
and humidity (ti, psii), and the control input of a cooler 4 is determined by making the value into the target condensator outlet 
temperature tmp. 

[0023] Tnereb^ m'me'ouuet'side iofcaicpok 

,humidiW3fjnlet ^^^ and it can improve with the control precision of outlet air. Moreover, since the 

actuation desired value of a cooler 4 will be set up according to the conditions of outlet air, compared with the case where it fixes, 
power consumption can also control an actuation target. 

[0024] When the demand to the control precision of outlet air is not severe at this time, power consumption of a cooler 4 can be 
made into the minimum by setting up with the target outlet temperature tpo as target condensator outlet temperature tmp, and 
determining the actuation desired value of a cooler 4. In addition, in ti<tpo, actuation desired value of a cooler 4 is made into zero, 
and the rest is based on a heater 5 her£- . 

_J^_j25j-(41I^emme^ 

■ ^empera ture^t^ 

'"humiify^sipo^ 
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[0026] The decision of the control input may constitute the control system of the feedback control which has a controller 
independently, respectively, or many inputs (two inputs, 2 although not outputted or illustrated three inputs, three outputs), as 
shown, for example in drawing 5 (a) and (b). 

[0027] In (3) of the above-mentioned control approach, although how to decide the target cooler outlet temperature tmp was 
indicated, it thinks for a temperature sensor, the measurement error of a humidity sensor, etc., and a setup made into (target cooler 
outlet temperature tmp) + (error part alpha) is also considered. 

[0028] Moreover, since the absolute humidity of the air of the outlet side of a cooler 4 can be computed when humidity sensor 
10a is attached also to the outlet side of a cooler 4, the control approach in consideration of this value is also considered. 
[0029] Moreover, as arrangement of a cooler 4, the heating machine 5, a humidifier 6, and a blower 7 is shown in drawing (a), it 
is good also as a humidifier 6, a cooler 4, and a heating machine 5 sequentially from the upstream of the direction where air flows, 
and the location of a blower 7 is good anywhere. 
[0030] 

[Effect of the Invention] According to this invention approach and its equipment, temperature-and-humidity control which was 
not influenced by inlet-port air of temperature- and-humidity fluctuation, and was stabilized can be performed. Moreover, since the 
control input of a cooler 4 is decided according to air condition, the futility of power consumption can be lost and power-saving 
can be attained. 



[Translation done.] 
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